Introduction
All sorts of open data are currently becoming available to the public as they are being published on the internet. The use of these open data can provide considerable advantages to researchers, civil servants and other stakeholders, such as increased transparency (Bertot, Jaeger, & Grimes, 2010) , accountability (Parsons et al., 2011) , innovation (Janssen, 2011; van Veenstra & van den Broek, 2013) , and increased participation of citizens in government activities (Conradie & Choenni, 2014; McDermott, 2010) . Open data use refers to the activity that a person or an organization conducts to view, understand, analyze, visualize and link their content to generate useful information for the public (Rajabi, Sicilia, & Sanchez-Alonso, 2014) , but whereas a large number of datasets is available, only a limited number of datasets is used (Bertot, McDermott, & Smith, 2012) . Although encouraging data use is key for open data (Solar, Meijueiro, & Daniels, 2013) , and the acceptance of open data technologies is a necessary condition for the creation of value with them, the open data debate has mainly been oriented towards data provision (Foulonneau, Martin, & Turki, 2014) The open data use technologies that are in the scope of this study will be explained in section two. Moreover, open data can be used for various purposes, such as transparency, collaboration and participation (Gascó, 2014) , yet using open data for the purpose of conducting research, for scrutinizing data and for obtaining new insights has barely been studied before. Therefore, this study focuses on the use of open data technologies for the purpose of research, scrutinizing data and obtaining new insights. This paper is organized as follows. In the following section we describe the original UTAUT model and our motivation for using it in this study. In addition, we derive hypotheses from an amended UTAUT model and from the literature concerning the acceptance and use of open data technologies. In section three the research approach for empirically testing the hypotheses is presented. In the fourth section we report on the findings from a questionnaire 
Research model and hypotheses development
UTAUT is a plausible theory for examining the acceptance and use of open data technologies, since it allows for investigating which factors influence Information Technology (IT) surrounding open data, while at the same time taking social factors into account. Martin (2014) The significance of investigating social factors in research on technology adoption has been stressed in various articles (e.g. Gwebu & Wang, 2011) .
Moreover, UTAUT allows for investigating complex and sophisticated organizational technologies of managerial concern (Venkatesh, Morris, Davis, & Davis, 2003) . Open data are characterized by differing contexts and semantics of open datasets, differences in types and characteristics of datasets, a large number of involved interdependent stakeholders with differences of interests and other contextual factors. Open data technologies are complex and sophisticated, which shows the appropriateness of this UTAUT characteristic for examining open data technology acceptance and use. Recently, UTAUT has also been used in research on factors which influence the intention to use open government (Jurisch, Kautz, Wolf, & Krcmar, 2015) , and open data disclosure is often seen as one aspect of an open government.
The acceptance and use of Information Technology (IT) has been of significant importance for Information Systems (IS) research and practice for decades (Lancelot Miltgen, Popovič, & Oliveira, 2013) . The UTAUT is one often used model that examines information technology acceptance and use. Venkatesh et al. (2003) proposed the UTAUT based on a review of theoretical models and other literature about acceptance of technology and the predictors of this acceptance. The UTAUT can be viewed as a unified model for the investigation of the acceptance and use of technology. It is a well-established theory which has been tested considerably thereafter in many different contexts.
The key idea of the UTAUT is that a number of factors lead to the behavioral intention to accept and use a system or technology, while this behavioral intention in combination with facilitating conditions leads to the actual use of this system or technology (Sykes, Venkatesh, & Gosain, 2009) . In the UTAUT model four constructs directly predict the behavioral intention to use Information Technologies (IT), namely Performance Expectancy (PE), Effort Expectancy (EE), Social Influence (SI) and Facilitating Conditions (FC). Additionally, four key moderators are defined, including Gender (G), Age (A), Experience (E) and Voluntariness of Use (VU). The UTAUT model has been praised for its high quality compared to competing models (Shibl, Lawley, & Debuse, 2013) . It explains about 70 percent of the variance in the behavioral intention to use a system or technology, whereas other models explain approximately 40 percent of the variance (Venkatesh et al., 2003) . Behavioral intention is defined here as an individual's intention, prediction or plan to use a technology in the future. Several theoretical models have emphasized that behavioral intention is the best predictor of human behavior (Lee & Rao, 2009 ).
Hypotheses development for direct effects
The hypotheses underlying the UTAUT model are often amended to better suit the context of the study (e.g., Curtis et al., 2010; Duyck et al., 2008; Venkatesh, Thong, Chan, Hu, & Brown, 2011) 
Performance expectancy
Performance expectancy is defined here as "the degree to which an individual believes that using the system will help him or her to attain gains in job performance" (Venkatesh et al., 2003, p. 447) . Prior research shows that performance expectancy and its related constructs are the strongest predictors of behavioral intention (Duyck et al., 2008; van Dijk, Peters, & Ebbers, 2008) . For instance, Davis (1989) writes that the extent to which people believe that a certain application is going to help them perform their job better influences whether or not they will use a certain application. Venkatesh and Speier (1999) (Martin, 2014) . As a result, there may be large differences with regard to contents and shape of data use for different actors involved in open data (Hunnius, Krieger, & Schuppan, 2014 Davis (1989, p. 320) found that "even if potential users believe that a given application is useful, they may, at the same time, believe that the system is too hard to use and that the performance benefits of usage are out-weighed by the effort of using the application". Effort expectancy is related to the degree of ease associated with the use of a technology (Venkatesh et al., 2003) and the extent to which a person believes that the use of the technology will be free of effort (Gwebu & Wang, 2011 (Ding, Peristeras, & Hausenblas, 2012) , as data are offered at many different infrastructures, and can sometimes be hard to find (Braunschweig, Eberius, Thiele, & Lehner, 2012; Conradie & Choenni, 2014) . Datasets are released in numerous different formats (Jeffery, Asserson, Houssos, Brasse, & Jörg, 2014; Verma & Gupta, 2012 Certain datasets may also not be available or accessible (Conradie & Choenni, 2014) .
Effort expectancy
Additionally, rights of data use may differ among actors involved in open data (Hunnius et al., 2014) . Moreover, Parycek and Sachs (2010) write that skills to use the internet are not uniform among citizens, and Raman (2012) argues that citizens' capabilities to interpret open data may vary. Martin (2014) stresses that potential open data users are often believed to lack the specialist knowledge required to interpret open data. T. G. Davies and Bawa (2012) Venkatesh et al. (2003) . Therefore the following hypothesis H2 was generated.
H2: Effort expectancy is negatively related to the behavioral intention to use and accept open
data technologies.
Social influence
Social influence is defined as "the degree to which an individual perceives that important others believe he or she should use the new system" (Venkatesh et al., 2003, p. 451) . Prior research has shown that social influence has an effect on the behavioral intention to use and accept a technology (Venkatesh et al., 2003 
Facilitating conditions
Facilitating conditions can be defined as "the degree to which an individual believes that an organizational and technical infrastructure exists to support use of the system" (Venkatesh et al., 2003, p. 453, p. 453 Gurstein (2011) 
Voluntariness of use
Prior research has shown the importance of the above-mentioned four constructs of the UTAUT model of Venkatesh et al. (2003) . 
H5: Voluntariness of use is negatively related to the behavioral intention to use and accept open data technologies.

Moderator effects
Investigating potential moderating variables is of great importance in predicting users' technology acceptance (Sun & Zhang, 2006) . However, since our research data do not allow for directly taking into account the moderating variables, we did not design hypotheses for these variables. The data do not provide insight in the moderating effects of gender and age on the direct effects of performance expectancy, effort expectancy, social influence, facilitating condition and voluntariness of use on the behavioral intention to use open data technologies.
We therefore do not extensively discuss the moderating variables in our research model.
However, the data do allow for conducting more simple tests regarding the differences in means of the direct predictors of the acceptance and use of open data technologies for genders and ages, which provides some suggestions regarding gender and age differences for performance expectancy, effort expectancy, social influence, facilitating condition and voluntariness of use. These tests are discussed in section 5.2.
Method
In this section the design of the research is presented. The questionnaire and data collection, surveyed open data technologies, the population and the data analysis are discussed.
Questionnaire and data collection
A questionnaire was developed to obtain information about the acceptance and use of open public sector data from actual users of these data. For each construct of the UTAUT research model, a number of questions were asked, or the respondents were asked to point out on a five-point Likert Scale to which extent they agreed with the statement, ranging from "strongly disagree" to "strongly agree" (see the Appendix). The survey questions were mainly based on questions that were already tested by Venkatesh et al. (2003) , Venkatesh and Zhang (2010) and Duyck et al. (2008) . However, some questions were slightly changed. For instance, one item used by Venkatesh et al. (2003) to measure performance expectancy is "I would find the system useful in my job". Since our questionnaire was also answered by individuals who did not use open data as part of their job (e.g. citizens), this question was not appropriate for our survey. Some other questions were removed, because they were not appropriate in the context of this survey. For example, one item used by Venkatesh et al. (2003) to measure performance expectancy is "if I use the system, I will increase my chances of getting a raise". Since our questionnaire was also answered by individuals who did not use open data as part of their job, this question was not included in our survey.
The questionnaire was distributed at four open data conferences and handed out to conference participants. A link to the website of the online questionnaire was sent to e-mail lists, placed on several websites and LinkedIn groups. The questionnaire was disseminated between April and September 2012. In this way a specific group was surveyed. In interpreting the results of this study it is important to keep in mind that the questionnaire was mainly completed by researchers, citizens and civil servants from the social science domain in various countries.
Open data technologies
In the survey open data were defined as all types of open governmental and public sector data, questionnaires were used in the analyses.
Data analysis
For analyzing the data, first Cronbach's alpha was used to measure the consistency of the constructs of the model. Then the Principal Component Analysis was used to investigate the extent to which the total variance of the model was explained by the predictors included in the model. Varimax factor rotation was used to examine the loading of the predictors. We were constrained by the amount of data that was gathered and the number of responses. Regression
Analysis was used to test the hypotheses. Structuration Equation Modeling (SEM) could not be used because most of the literature suggests that a minimum of 200 responses is needed in order to have reliability on findings obtained from the analyses. Additionally, we investigated the moderators of the UTAUT model. A t-test was used to investigate whether there were significant differences between the means of the results of men and women. Finally, the Analysis of Variance (ANOVA) was used to investigate whether there were significant differences between the means of respondents with different ages, the different types of data they used and the purposes they had for using open data.
Findings on the acceptance and use of open public sector data
In this section we describe the general characteristics and background of the respondents, the findings on testing the model and the results of testing the original UTAUT model. These findings are described here and discussed more in detail in section 5.
Descriptives
Characteristics and background information of the respondents who filled out the questionnaire is provided in 
Model testing
In this section we report on the results of testing the modified UTAUT model. First, a reliability and validity analysis is discussed, and second we report on the results from the Varimax Factor Rotation. Thereafter the test results of the modified UTAUT model are presented, and then the original UTAUT model test results are compared with those of the modified UTAUT model.
Reliability and validity analysis
Cronbach's alpha was used to measure the consistency of the constructs of the model. This value is also known as the reliability coefficient. 
Varimax Factor Rotation
Principal Component Analysis was performed, and the loading of the variables on each factor was calculated by using orthogonal Variamax factor rotation. The Variamax factor rotation showed two low values when the modified model that was presented in section 3.3 was used.
Effort Expectancy statement 4 ("I do not have difficulty in explaining why using open public sector data may be beneficial") and Facilitating Conditions statement 1 ("I have the resources
necessary to use open public sector data") both had a loading of 0.450. Both variables were removed from the model. After removing these variables, the lowest loading was 0.77, which means that the loadings are appropriate. In the following sections we report on the modified model in which these two variables are removed. Table 3 provides an overview of the hypotheses that were tested in this study. In this section these hypotheses are discussed and the results from the regression analysis are presented. The strongest predictors of the model are performance expectancy and social influence (p<.001). This is in line with prior research which has also shown that performance expectancy and related constructs are the strongest predictors of behavioral intention (Duyck et al., 2008; van Dijk et al., 2008 Table 5 ). Table 6 ). Table 7 ). Table 8 ). 
Hypotheses testing
Moderating variables
In addition, several tests were conducted to investigate the role of the moderating variables.
Although we could not directly take into account the moderating variables, the data did allow for conducting more simple tests regarding the differences in means of the direct predictors of 
Testing the original UTAUT model
In the previous section we presented the results of the modified UTAUT model. In this section we compare these results to the original UTAUT model. Since we were not able to integrate the moderating variables in our modified model, we will compare our model to the original UTAUT model without these. Since Venkatesh et al. (2003) stated that in the presence of effort expectancy constructs the facilitating condition constructs become nonsignificant in predicting intention, we removed facilitating conditions from this model. Table   10 provides the multiple regression results of the original UTAUT model without facilitating conditions. 
Recommendations
The research cohort of this study included researchers, citizens and civil servants mainly from the social science domain and already interested in the topic of open data. For this specific cohort of people, our research showed that various policy recommendations can be developed to improve their acceptance and use of open data technologies. In addition, this study provided directions for further research. These two types of recommendations are discussed in the following sections.
Recommendations for policy-makers
Our research showed that the UTAUT can be used 
Integrate open data use in daily processes and activities
Recommendations for further research
Theoretical contributions in the field of open government data are scarce (Magalhaes, Roseira, & Manley, 2014) . In particular, there is a lack of insight with regard to the appropriateness of using certain theories for open data, the benefit of taking these theoretical views, and the context within which the theories can be used to understand open data (Zuiderwijk, Helbig, Gil-García, & Janssen, 2014) 
Examining social network, disconfirmation and satisfaction constructs
Open data acceptance and use concerns human behavior, which is often difficult to predict. Moreover, Bhattacherjee and Premkumar (2004) propose to integrate disconfirmation and satisfaction into future process models of long-run IT usage. Since our study was not longitudinal, it was only possible to evaluate open data usage at one moment in time. Venkatesh et al. (2011) added disconfirmation as a sub-variable for the UTAUT variables (e.g. disconfirmation of perceived usefulness and disconfirmation of effort expectancy) and by adding satisfaction as a separate variable. In addition, they articulate that the context should be taken into account and that trust should be included in the model (Venkatesh et al., 2011) . These studies demonstrated that various beliefs can improve our understanding of the post-acceptance and use phase. More research on the acceptance and use of open data technologies could provide better insight in how open data use can be stimulated, and this will move the field forward.
In accordance with previous research (e.g., Rana et al., 2011) 
Dealing with the diversity of open data perspectives
The field of open data is diverse and can be examined from a variety of perspectives, such as an economic, social, technical, institutional, operational, political and legal perspective (Zuiderwijk et al., 2014) . A number of respondents stated that they did not have enough experience with the use of open data technologies to answer the questionnaire completely.
Additionally, participants of this study were not asked from which country they came.
Therefore, we could not investigate whether the variety in their answers to other questions was to a certain extent related to their country or a certain culture or to differences in 
Conclusions
Governments expect that open data technologies will be accepted and used and that this will result in benefits ranging from transparency to economic development. Each statement or question was given a code, referring to the UTAUT construct. The items labeled "(R)" are reverse-coded.
